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1 . This report is the international preliminary examination report, established by this International Preliminary Examining 
Authority under Article 35 and transmitted to the applicant according to Article 36. 



This REPORT consists of a total of 5 sheets, including this cover sheet 

This report is also accompanied by ANNEXES, comprising: 

(sent to the applicant and to the International Bureau) a total of sheets, as follows: 

□ sheets of the description, claims and/or drawings which have been amended and are the basis of this report 
and/or sheets containing rectifications authorized by this Authority (see Rule 70.16 and Section 607 of the 
Administrative Instructions). 

□ 

sheets which supersede earlier sheets, but which this Authority considers contain an amendment that goes 
beyond the disclosure in the international application as filed, as indicated in item 4 of Box No. I and the 
Supplemental Box. 

b. O (sent to the International Bureau only) a total of (indicate type and number of electronic carriers)) 

_ , , containing a sequence listing and/or tables related thereto, in computer 

readable form only, as indicated in the Supplemental Box Relating to Sequence Listing (see Section 802 of the 
Administrative Instructions). 



4. This report contains indications relating to the following items: 

Basis of the report 
Priority 

Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 
Lack of unity of invention 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

Certain documents cited 
Certain defects in the international application 
Box No. Vm Certain observations on the international application 
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Box No. I Basis of the report 



1. With regard to the language, this report is based on the international application in the language in which it was filed, unless 
otherwise indicated under this item. 



| | This report is based on translations from the original language into the following language , 
which is language of a translation furnished for the purpose of: 

| | international search (under Rules 1*2.3 and 23. 1(b)) 

[ | publication of the international application (under Rule 12.4) 

| | international preliminary examination (under Rules 55.2 and/or 55.3) 



2. With regard to the elements of the international application, this report is based on (replacement sheets which have been 
furnished to the receiving Office in response to an invitation under Article 14 are referred to in this report as "originally filed" 
and are not annexed to this report) : 

|^| The international application as originally filed/furnished 
| | the description: 

pages , as originally filed/furnished 

pages* received by this Authority on 

pages* 



received by this Authority on 



| | the claims: 

pages 

pages* 

pages* 

pages* 



, as originally filed/furnished 
, as amended (together with any statement) under Article 19 



received by this Authority on 
received by this Authority on 



| 1 the drawings: 



, as originally filed/furnished 



pages* 
pages* 



received by this Authority on 
received by this Authority on 



LJ a sequence listing and/or any related table(s) - see Supplemental Box Relating to Sequence Listing. 



3, Q The amendments have resulted in the cancellation of: 

| | the description, pages 

| | the claims, Nos. 



| | the drawings, sheets/figs _ 



| | the sequence listing (specify): 

[ | any table(s) related to sequence listing (specify): . 



4- O Tnis report has been established as if (some of) the amendments annexed to this report and listed below had not been 
made, since they have been considered to go beyond the disclosure as filed, as indicated in the Supplemental Box 
(Rule 70.2(c)). 

| J the description, pages 

| | • the claims, Nos. 



| | the drawings, sheets/figs 

{ | the sequence listing (specify) : 

| | any table(s) related to sequence listing (specify): 



* If item 4 applies, some or all of those slteets may be marked "superseded " 
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Box No. V Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 



1. Statement 

Novelty (N) Claims 1-26, 28-39, 42-47 YES 

Claims 27, 40, 41 NO 

Inventive step (IS) Claims , 1-26,30,31,33,37,44,45 YES 

Claims 27-29, 32, 34-36, 38-43, 46, 47 NO 

Industrial applicability (IA) Claims I.47 YES 

Claims NO 



2. Citations and explanations (Rule 70.7) 

Document 1: US, 2001/0024138, Al (KARL-OTTO DOHNKE), 27 September 2001 

Document 2: JP, 2000-252475, A (THE KANSAI ELECTRIC POWER CO., INC.), 14 September 2000 

Document 3: EP, 1 1 19054, Al (HITACHI, LTD.), 25 July 2001 

Document 4: JP, 51-135381, A (MATSUSHITA ELECTRIC INDUSTRIAL CO., LTD.), 24 November 
1976 

Document 5: JP, 2001-196602, A (HITACHI, LTD.), 19 July 2001 
Document 6: JP, 2001-144292, A (DENSO CORPORATION), 25 May 2001 
Document 7: JP, 2000-269518, A (TOSHIBA CORPORATION), 29 September 2000 

Claims 1-26, 30, 31, 33, 37, 44, 45 

The subject matter of claims 1-26, 30, 3 1, 33, 37, 44, and 45 is not disclosed in any of the documents 
cited in the ISR and is novel. 

Also, it involves an inventive step with respect to the documents cited in the ISR. 

Claims 27, 35, 36, 40, 41 

The subject matter of claims 27, 40, and 41 is not novel because of document 1 cited in the ISR. Also, 
the subject matter of claims 35 and 36 does not involve an inventive step on account of document 1 cited in the 
ISR. 

In the SiC vertical JFET described in document Vs Fig. 5 and the explanatory portions therefor, the 
portion where a source is formed on buried P-type island-shaped region 3 is equivalent to the first region, the 
part to its right is equivalent to the second region, the portion where a gate is formed on the P-type island- 
shaped region 3 to its right is equivalent to the fourth region, the portion where there is no P-type island-shaped 
region 3 to its right is equivalent to the third region, the part above the P-type island region 3 is equivalent to the 
channel semiconductor part, and the part below the P-type island-shaped region 3 is equivalent to the drift 
semiconductor part. 

Thus how to specifically set the channel thickness is a mere matter of design variation that can be 
appropriately set by a person skilled in the art in order to obtain the desired characteristics. Also, the question 
of using transistors with certain specific characteristics is a mere matter of design variation that can be 
appropriately set by a person skilled in the art 

Furthermore, the invention described in document 1 appears to be one manufactured through the process 
of forming each physical structure naturally. 
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Box No. Vm Certain observations on the international application 



The following observations on the clarity of the claims, description; and drawings or on the question whether the claims arc fully 
supported by the description, are made: 

Claims 1-3, 5, 6, 27, 41 

It is unclear if the first, second, third, and fourth regions described in claims 1-3, 27, and 41 need to be 
disposed in sequence in a specific direction intersecting the main surface or if they do not need to be disposed ii 
sequence. Also, with regard to claims 5 and 6, the same is true of the first through fifth regions. 

Claims 16 and 17 

Regarding "a process wherein said source semiconductor layer is etched so that it reaches said first 
semiconductor layer, and a specified region of said second semiconductor layer is exposed,'* in the preferred 
embodiment for practicing the invention (in particular, Fig. 4A, Fig. 7A, Fig. 32C, Fig. 37C) it says that the 
source semiconductor layer is etched part-way to the first semiconductor layer, and does not say that the source 
semiconductor layer formed on the second semiconductor layer is etchecl so that it reaches the first 
semiconductor provided beneath the second semiconductor layer. 



Regarding the process of forming the first semiconductor layer, i.e. "forming a non-conductive 
semiconductor layer of the opposite conductive type of said first conductive-type substrate, and forming said 
non-conductive semiconductor layer and the opposite conductive type of conductive semiconductor layer on the 
non-conductive semiconductor layer," in the preferred embodiment for practicing the invention (in particular, 
Fig. 25 through Fig. 29C, Fig. 44 through Fig. 48C) it says a semiconductor layer of the same conductive type 
as the substrate is formed and then a semiconductor layer of the opposite conductive type is formed, and does 
not say that a semiconductor layer of the opposite conductive type as the substrate is formed and then a 
semiconductor layer of the same conductive type as the substrate is formed. 

Claim 28, 29,30, 32 

Regarding "a second gate electrode electrically connected to a second gate semiconductor part provided 
above said drift semiconductor part's second region or second and third regions and electrically insulated 
beneath the source electrode," in the preferred embodiment for practicing the invention (in particular, Fig.39) it 
describes a p+ gate semiconductor part ("second gate semiconductor part") but does not describe a specific 
function, etc. for 1 la connected to the p+ gate semiconductor part, so ultimately a constitution corresponding to 
the second gate electrode is not described. 



"Before the process of forming said first gate semiconductor part, an impurity that is the same conductive 
type as said first gate semiconductor part is introduced at said drift semiconductor layer's second region or 
[illegible] and third region and a second gate semiconductor part is formed" and "the second gate electrode is 
formed in the process of forming said first gate electrode" are neither described nor suggested in the preferred 
embodiment for practicing the invention. Furthermore, the same is true for claims 43 and 44. 



The description given for Fig. 7 A is "etching depth D5 is about what it takes to reach p+ buried 
semiconductor layer 4," but in Fig. 7A, D5 is a depth that does not reach p+ buried semiconductor layer 4, so 
the corresponding relationship is unclear. 

[0200]-[0202] 

. Fig. 39 is described, but there is no description of 1 la in Fig. 39, so exactly what sort of function Fig. 
39's 11a has is unclear. 



Claim 24 



Claims 42-44 



[0094] 
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Supplemental Box 



In case the space in any of the preceding boxes is not sufficient. 

Continuation of Box V. 2: 

Claims 28, 29, 42, 43 

The subject matter of claims 28, 29, 42, and 43 does not involve an inventive step on account of 
documents 1 and 2 cited in the ISR. 

Referring to the left half of the structure of the invention described in Fig. 3 of document 2, the portion 
where a source is formed on buried pi layer 5 is equivalent to the first region, the part to its left is equivalent to 
the fourth region, the portion where a gate is formed on the pi layer 5 to the right of the first region is 
equivalent to the second region, the portion to its right with no pi layer 5 is equivalent to the third region, the 
n2 layer 3 is equivalent to the channel semiconductor part, and the nl layer 2 is equivalent to the drift 
semiconductor part. 

Thus in the invention described in document 2, the question of whether or not to insulate and form a 
source electrode above a gate electrode as described in document 1 is a mere matter of design variation that can 
be appropriately set by a person skilled in the art as required. 

Furthermore, the physical structure appears to be one manufactured through the process of forming each 
physical structure naturally. Also, the question of which to form first— the gate region p3 formed on p2 or the 
gate region p3 formed on n2 — is a mere matter of design variation that can be appropriately set by a person 
skilled in the art. 

Claim 32 

The subject matter of claim 32 does not involve an inventive step on account of documents 1-4 cited in 
the ISR. 

Document 3 and document 4 describe a structure in which the gate electrode is at the periphery, so 
employing the structures described in documents 3 or 4 as the shape of a specific element in the structure 
described in document 1 does not appear to be particularly difficult. 

Claim 34 

The subject matter of claim 34 does not involve an inventive step on account of documents 1-4 cited in 
the ISR. 

Paragraph [0038] in document 2 describes the possibility of using materials other than SiC, so 
appropriately combining SiC and materials other than SiC in order to achieve the desired characteristics could 
easily be conceived by a person skilled in the art. 

Claims 38, 39, 46, 47 

The subject matter of claims 38, 39, 46, and 47 does not involve an inventive step on account of 
documents 1-7 cited in the ISR. 

As described in documents 5-7, a structure that provides a layer that repeatedly alternates p-type and n- 
type in order to form a voltage resistance structure in a drift layer in a vertical-type transistor is well known, so 
employing the aforesaid known structure in the structure described in document 1 in order to obtain the desired 
characteristics is a mere matter of design variation that can be appropriately set by a person skilled in the art 

Furthermore, the physical structure appears to be one manufactured through the process of forming each 
physical structure naturally. 
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